Shear, MD; Merete Nordentoft, DMSc; Yeates Conwell, MD IMPORTANCE Bereavement after spousal suicide has been linked to mental disorders; however, a comprehensive assessment of the effect of spousal suicide is needed.
use and higher risks of mortality have been observed. 12, 20 Studies have linked mental health outcomes to spousal suicide and evidence of an effect on physical and social health outcomes is lacking. 12,21-23 Also, those bereaved by other causes of sudden death experience mental disorders. 24 To our knowledge, however, whether any aspects of loss by suicide are worse than bereavement in general remains unexamined. The purpose of this study was to examine whether spousal suicide is linked to adverse mental, physical, and social health outcomes when compared with the general population and people bereaved by other manners of death.
Methods
A cohort study design was applied to individual-level data on all people aged 18 years or older living in Denmark during 1980 to 2014 (n = 7 006 898). Data from the following registries were linked using a unique, personal identifier: the Civil Registration System, 25 the Cause of Death Registry, 26 the Psychiatric Central Research Register, 27 the National Hospital Registry, 28 and the Registry of Social Pension and Income. 29 The unique identifier is assigned at birth or first entry into the country.
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The study was approved by the Danish Data Protection Agency and informed consent was waived.
Exposed
People who died by suicide since 1970 were identified in the Cause of Death Registry using the International Classification of Diseases, Eighth and Tenth Revision (ICD-8 and ICD-10).
31,32
Data were linked to surviving spouses, defined as those married, cohabiting, or living in a registered partnership as of January 1 of the calendar year when the death took place, to identify those bereaved by suicide. 33 
Unexposed
Two comparison groups were formed: (1) the general population consisting of all people in the study population, regardless of civil status, who were not bereaved by suicide but could be bereaved by other manners of death (group A) and (2) people bereaved by spousal death because of any other manner who were identified in similar manners as described earlier (group B).
Outcomes
The examined outcomes included mental disorders (any disorder, mood, PTSD, anxiety, alcohol use disorders, drug use disorders, and self-harm); physical disorders (cancers, diabetes, sleep disorders, cardiovascular diseases, chronic lower respiratory tract diseases, liver cirrhosis, and spinal disc herniation); causes of mortality (all causes, natural, unintentional, suicide, and homicide); social health outcomes (divorce, children placed outside the home, a need for municipal family support, sick leave, unemployment, and disability pension); and health care utilization. Detailed specifications of the examined outcomes are listed in eTable 1 in the Supplement. Diagnoses from the Psychiatric Central Research Register and the National Hospital Registry were used as markers of mental and physical disorders. Additionally, data from the Prescription Registry were assessed to identify people with prescriptions for antidepressants. Causes of death were identified in the Cause of Death register. The examined social outcomes were based on data from municipal records and income registers. Finally, data on health care use were derived from hospital and Health Service registers.
Follow-up
All persons aged 18 years or older on January 1, 1980, were followed up until December 31, 2014. People who later migrated into the country or had their 18th birthday after January 1, 1980, entered the study population on the date of the respective event. People were considered unexposed until the date of their spouse's suicide. Similarly, those bereaved because of other manners of death were included in group B at the date of spousal death. The follow-up period ended at date of the outcome of interest, emigration, death, or the end of the study.
Comparison With the General Population (Group A)
Multivariate regressions showed that people bereaved by spousal suicide had an elevated risk of a mental disorder (IRR: men, 1.8; 95% CI, 1.6-2.0; IRR: women, 1.7; 95% CI, 1.6-1.8) when compared with the general population ( Table 1 and 2). Excess risks were noted for mood disorders, PTSD, anxiety disorders, alcohol use disorders, drug use disorders, receiving prescriptions for antidepressants, and self-harm.
Those bereaved by spousal suicide had an increased risk of cancer, cirrhosis, and spinal disc herniation. Over the 5-year follow-up, diabetes, cardiovascular diseases, and chronic lower respiratory tract diseases were observed significantly less frequently among those bereaved by suicide. Over the longterm follow-up, increased risks of sleep disorders were noted as well as an increased risk of chronic lower respiratory tract diseases among women.
Among those bereaved by a partner's suicide, men had higher risks of dying by any cause (men: IRR, 1.3; 95% CI, 1.2-1.4; women: IRR, 1.3; 95% CI, 1.2-1.3) and men had higher risks of dying by natural causes (men: IRR, 1.1; 95% CI, 1.0-1.2; women: IRR, 1.0; 95% CI, 0.9-1.1) than the general population. A 6-to 8-fold (men: IRR, 6.4; 95% CI, 5.3-7.8; women: IRR, 8.5; 95% CI, 7.0-10.5) higher risk of suicide was also noted in the first 5 years as well as a higher risk of death by homicide for women, while few events were observed for men.
After a spouse's suicide, people who later remarried were less likely to get a divorce than members of the general population after adjusting for civil status. People bereaved by suicide were more likely to require municipal-directed family support and have a child placed outside the home by authorities. Additionally, extended periods of sick leave from work, unemployment, and the use of disability pensions were observed.
People bereaved by a spouse's suicide were more likely to be admitted to psychiatric hospitals and attend therapy sessions with privately practicing psychologists or psychiatrists. Women bereaved by suicide were less likely to be hospitalized for somatic disorders and see general practitioners.
Comparison With People Bereaved by Other Manners of Death (Group B)
When comparing spouses bereaved by a partner's suicide with spouses bereaved by other outcomes in Figure 1 and 2 Spousal suicide was linked to a lower risk of spouses receiving a subsequent diagnosis of cancers (men: IRR, 0.8; 95% CI, 0.7-0.9; women: IRR, 0.8; 95% CI, 0.7-0.9), diabetes (men: IRR, 0.6; 95% CI, 0.4-0.7; women: IRR, 0.6; 95% CI, 0.5-0.8), cardiovascular (men: IRR, 0.9; 95% CI, 0.8-0.9; women: IRR, 0.9; 95% CI, 0.8-1.0), and chronic lower respiratory tract disorders (men: IRR, 0.8; 95% CI, 0.7-1.0; women: IRR, 0.7; 95% CI, 0.6-0.8). Those recently bereaved by a spouse's suicide had elevated risks of dying by any cause (men: IRR, 1.2; 95% CI, 1.1-1.3; women: IRR, 1.4; 95% CI, 1.3-1.5), but the risk was accentuated for suicide (men: IRR, 3.5; 95% CI, 2.8-4.3; women: IRR, 4.2; 95% CI, 3.3-5.2) and women faced an increased risk of dying by homicide (IRR, 33.8; 95% CI, 22.0 to 51.8).
While women bereaved by suicide were less likely to get a divorce after remarrying than those bereaved by other disorders (IRR, 0.7; 95% CI, 0.6-0.9), they were somewhat more likely to require municipal intervention (IRR, 1.3; 95% CI, 1.1-1.5). People bereaved by suicide were less likely to take sick leave (men: IRR, 0.8; 95% CI, 0.7-0.9; women: IRR, 0.8; 95% CI, 0.7-0.8) or experience unemployment (men: IRR, 0.9; 95% CI, 0.8-1.0; women: IRR, 0.8; 95% CI, 0.8-0.9).
An increased use of psychiatric in patient care was noted among people bereaved by a spouse's suicide (men: IRR, 1.5; 95% CI, 1.1-2.0; women: IRR, 1.6; 95% CI, 1.3-1.9) as well as 1 or more appointments with private psychiatrists or psychologists (men: IRR, 2.0; 95% CI, 1.5-2.5; women: IRR, 1.7; 95% CI, 1.5-1.9). Somatic hospital use was less for women (IRR, 0.9; 95% CI, 0.8 to 1.0), while men were less likely to see a general practitioner than those bereaved by other manners of death (IRR, 0.9; 95% CI, 0.8-1.0).
The Kaplan-Meier plots revealed several group differences between the examined groups (eFigure in the Supplement).
Discussion
To our knowledge, this is the largest and most comprehensive study of spouses bereaved by a partner's suicide. Using nationwide data, exposure to spousal suicide was linked to higher risks for developing mental disorders, suicidal behavior, specific physical disorders, any cause of mortality, suicide, dying by homicide, adverse social events, and mental health care use when compared with the general population. Those bereaved by a spouse's suicide were more affected by mental disorders, mortality, select social outcomes, and mental health care use than those bereaved by other manners of death. Abbreviations: GP, general practitioner; IR, incidence rate; IRR, incidence rate ratio; NA, not applicable; PTSD, posttraumatic stress disorder; PY, person-years.
a Multivariate models were adjusted for calendar period, country of birth, age groups, civil status, household income level, presence of chronic physical disorders (measured using the Charlson Index), previous psychiatric hospitalization, and previous records of self-harm.
b As a person could have been diagnosed with more than 1 mental disorder, the total number of people with any mental disorder is smaller than the sum of people with specific disorders.
c The examined physical disorder is included in the Charlson Index, so an adaptation of the Charlson Index without the specific physical disorder was used for the multivariate model.
Mental Health
Spouses bereaved by suicide had higher risks for all examined mental disorders, including deliberate self-harm, when compared with the general population. While previous studies have linked spousal suicide to depression and death by suicide, 12,22 the current study extends our knowledge of which mental disorders might arise after the suicide of a spouse.
Excess risks of mood disorders and PTSD were found when comparing spouses bereaved by suicide with those bereaved by other manners. Previous studies of similar groups are limited to measuring depression. 22, 24 No differences were noted for alcohol and drug use disorders, which suggests that these may be pervasive across all types of bereavement. Abbreviations: IR, Incidence rate; IRR, incidence rate ratio; PTSD, posttraumatic stress disorder; PY, person-years.
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Physical Health
Spousal suicide has, to our knowledge, not previously been linked to physical disorders. The excess risks of cancer and cirrhosis, as well as sleep disorders and chronic lower respiratory tract diseases (long-term), might be attributed to unhealthy coping styles, such as alcohol use disorder, or a weakening of the immune system, both related to psychosocial stress. 14,37 A spouse's death by any cause has previously been linked to smoking and alcohol consumption.
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The elevated risk of spinal disc herniation could be spurious, however, the association remained significant across sex and follow-up periods. Although conflicting evidence exists, an association between levels of stress, pain pressure sensitivity, and depressive symptoms could indicate an increased pain sensitivity among bereaved people.
39,40 Additionally, bereavement is associated with weight loss, and unexpected weight loss may precede back pain.
41,42
A lower risk of some physical diagnoses was noted for spouses bereaved by a partner's suicide, particularly within the first 5 years, although there was an excess in overall mortality. People bereaved by a spouse's suicide might be less inclined to seek medical attention for health concerns (eg, being distracted by their grief to a degree of self-neglect), 4 and the partially lower use of somatic hospitals supports this notion.
Competing risks, as reflected in the elevated risk of mortality, is another possible explanation.
Mortality
Those bereaved by suicide had higher rate ratios of overall mortality than the general population and those bereaved by other manners. To our knowledge, excess mortality has not been studied among spouses bereaved by suicide, but has been shown to exist among bereaved spouses generally. 38 Most of these deaths were natural deaths (men: 81%; women: 75%); thus, a person's neglect of his or her health could be a potential explanation. The excess risk of suicide is supported by previous studies.
12,24 Exposure to a loss by suicide might lessen barriers to engage in suicidal behavior. 43 Assortative mating is another option, 12 which is supported by higher suicide risks among spouses bereaved by suicide than other family members.
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The increased risk of dying by homicide is, to our knowledge, a new observation. Although homicides recorded on the same or following day after a spouse's suicide were not included, some of these cases might be dyadic suicides. 45 
Social Health
Increased risks of having a single marital status, low income, and criminal conduct have been reported for parents and children bereaved by suicide, but we have no information on the social health of spouses.
11,20 The observed lower risk of getting a divorce could imply a more precautious partner selection. The fewer episodes of taking sick leave days or experiencing unemployment when compared with people bereaved by other manners might relate to the social stigmatization of suicide. 42 The mean age (>67 years) for those bereaved by other manners of death implies that only a subsample were working and assortative mating might have increased their rate of absence.
Health Care Use
Increased mental health care use was noted. The reduced use of somatic hospitals is contradictive to the excess mortality among spouses bereaved by suicide and raises concerns regarding the identification and the treatment of health conditions.
Clinical Implications
It is important to note that most people bereaved by suicide do not experience health complications; 1 in 200 spouses bereaved by suicide received a diagnosis of a mood disorder compared with 1 in 500 among the general population. Women bereaved by suicide had less contact with their general practitioners than the general population, and men bereaved by suicide had less primary care contact than those bereaved by other manners of death. This is concerning, as primary care could provide an access point for support and suggests the need for more aggressive outreach following bereavement by suicide.
Studies have linked spousal bereavement to complicated grief. 4 Furthermore, this association could be mediated through other mental disorders. 46 An elevated risk of misuse disorders was noted for people bereaved by suicide. Future research might address whether mental disorders following bereavement could be an indication of a complicated grief.
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Short-term interventions have shown promising results regarding treating complicated grief. 5, 47 In Denmark, people bereaved by suicide are entitled to state-subsidized treatment with a psychologist or psychiatrist. 5, 48 Although bereaved spouses used mental health care, the elevated risks of adverse social outcomes illustrates the high societal costs and need for professional help. Still, most support for those bereaved by suicide is left for volunteer organizations.
49

Strengths and Limitations
Nationwide register data were collected on a uniform basis for both exposed and unexposed people, which improved internal validity and avoided recall bias. By including all spouses bereaved by suicide, the selection bias noted in previous studies was avoided. 24 Longitudinal data on civil statuses and household identifiers let us identify those living together at the time of bereavement. Additionally, the large sample size, the long observation period, and no loss to follow-up were other strengths. 
Rate Ratio
Multivariate models were adjusted for the calendar period, country of birth, age group, civil status, household income level, presence of physical disorder (measured using the Charlson Index), previous psychiatric hospitalization, and previous record of self-harm.
hospital diagnoses might represent underestimates of actual incidences. 51 The effect of stressful exposures might be modified through personality traits, individual coping strategies, the presence of children and social support or intensified though multimorbidity. 52 Although the analysis was adjusted for relevant covariates, unmeasured confounders cannot be excluded. Similarly, type I errors are possible. The findings are representative of Scandinavia but might also apply to other countries with different social structures and cultural values, or different ethnic or racial composition.
Conclusions
Bereavement following suicide constitutes a psychological stressor and remains a public health burden. The excess risk of mental disorders, select physical disorders, mortality, and adverse social events illustrate the breadth of consequences of bereavement by spousal suicide. Furthermore, we find indications that people bereaved by spousal suicide had higher risks of mental disorders, mortality, and mental health care use than people bereaved by other manners of death. 
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a The Kaplan Meier survival curves present the probability of survival, i.e. of not experiencing the examined outcome. Onset for people bereaved by partner's suicide or other manner of death was date of bereavement. Onset for the general population was date of entry into study. Probability estimates are unadjusted; differences between these estimates and those of the adjusted analyses are related to differences between the compared groups, such as age. b Significance test of difference between groups: A. Any psychiatric disorder. Log rank test (2) Somatic hospitalization A record of having been hospitalized as an inpatient for somatic disorders for more than 10 days during calendar year.
Psychiatric hospitalization A record of having been hospitalized as an inpatient for psychiatric disorders for more than 10 days during calendar year. 
